Abstract. The article concerns the municipal waste management system in rural areas in Poland. The first part of the research presents levels of generated municipal waste, morphological properties of waste and differing waste management fees. The second part uses a questionnaire to study 300 residents of rural areas in order to identify their opinion about the waste management system in place. Residents of rural areas are generally content with the system in place; approximately 2/3 of them participate in selective waste collection and
Introduction
Poland generates approx. 200 kg/person less municipal waste than the EU average; on the other hand, approx. 50 % of municipal waste is directed to landfill sites, which is a negative aspect in the context of pursuing a circular economy. Poland's accession to the EU resulted in a requirement to adapt Polish law to the applicable provisions of EU law, also with respect to waste management and environmental protection (Wysokinski et al., 2015) . Poland has undertaken to take actions aimed at organizing waste management, in particular to limit the amount of municipal waste deposited in landfill sites and to decrease the percentage of biodegradable waste. It has also undertaken to significantly increase recycling rates of other waste fractions. To this end, changes in previous provisions of law concerning waste management were introduced (Czyzyk et No 152/897) came into effect. The amended Act has obligated municipalities to make extensive changes to the previous waste management system and, primarily, to claim waste ownership and reduce the amount of waste arriving at landfill sites. Municipalities are obligated-within specified deadlines-to reach appropriate levels of biodegradable waste reduction and to increase the recycling rate of other waste fractions (Baran, 2016) . The amended Act has given municipalities numerous duties and tasks, the execution of which will enable the implementation of an appropriate municipal waste management system. The aim of the article is to characterize the waste management system in rural areas and to identify the opinion of residents of rural municipalities concerning the system in place. The research intends to identify the levels of generated waste and its morphological composition, and the number of landfill sites in rural areas, and to make a comparison with indicators for cities. The research also identifies key issues of waste management in rural areas.
The research was conducted in two stages. In the first stage, sources included data published in Central Statistical Office databases, concerning waste management in rural areas in Poland. The second stage, in April-May 2017, consisted of a survey conducted among randomly selected residents of three rural municipalities from Mazowieckie Province. In total, 300 people were surveyed, including 165 women. The survey study concerned, inter alia, such things as the "waste tax" rate, frequency of waste collection, type of available waste receptacles, availability of information and environmental education.
Research results and discussion
As part of the current waste management system in Poland, municipal self-governments are responsible for organizing the collection of municipal waste from real property owners, as well as for most of the aspects of waste management, including organizational and investment processes.
The most important tasks of municipal self-governments include (Stys, Foks 2014):
 preparation and acceptance of rules for maintaining cleanliness and order, i.e. specification of, among other things, terms and conditions and the subject matter of contracts for entities operating municipal waste management businesses;  specification of rates for managing municipal waste;  provision of construction, maintenance and operation of owned, or shared with other municipalities or economic entities, facilities and equipment for recycling and neutralizing municipal waste, or provision of conditions for construction, maintenance and operation of facilities and equipment for recycling and neutralizing municipal waste by economic entities;  preparing and conducting tender proceedings for collection and management of municipal waste. Rural areas occupy about 93 % of Poland and almost 40 % of the population live in rural area; therefore, these areas cannot be marginalized in municipal waste management. Rural areas differ from urban areas in the field of waste generation and management (Baran, 2015) . In rural areas in Poland, the generation of municipal waste is over three times lower than in urban areas ( Figure 2) . Provinces, the least in Swietokrzyskie, Lubelskie and Podkarpackie Provinces (Table 1) The morphological composition of waste from households in rural areas is dominated by organic waste, which constitutes nearly a half of municipal waste ( Figure 4 ). Such waste can be divided into two main streams: the first is organic kitchen waste (food remains, vegetable and fruit peelings etc.); the second is green waste generated when maintaining areas around buildings (grass, leaves, branches, weeds etc.). Per year, an average resident of rural areas generates approx. 61 kg of organic kitchen waste and approx. 15 kg of garden waste (Czyzyk et al., 2015) .
The majority of organic waste (as much as 90 %) can be managed at the household. The bulk of biowaste is suitable for composting, while food remains are often used to feed animals.
Municipalities must search for solutions encouraging household owners to select biodegradable fractions from the waste stream and equip the households with, e.g. compost bins. The next significant fraction in the morphological composition of waste from rural households is combustion waste, which constitutes approx. 28 % of waste in winter. The next group of waste is waste suitable for recycling, including over 5 % of paper and board, 7.5 % of plastics, and 10 % of glass. the provisions of the Act introduced in 2012, is the selective municipal waste collection "at the source." The majority of rural residents have declared their intention to sort waste, which is also connected with a lower fee. Fee variation was intended to encourage waste producers to sort waste. Experiences of other countries indicate, however, that the measured, actual sorting level is considerably lower than the one declared by residents. Therefore, we shouldn't confuse willingness to sort waste with the actual "recycling rate" (Dahlen, Lagerkvist, 2010) .
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It is worth mentioning that, for rural municipalities, the rate for both sorted and unsorted waste is lower than rates applicable in urban-rural municipalities (Table 1) . Fees for unsorted waste were set by rural municipalities at a level approx. 100 % higher than fees for sorted waste. Average municipal waste fees in municipalities of the following provinces: Lubelskie, Mazowieckie, Podkarpackie and Swiętokrzyskie were at a such low level, that there was a risk of not balancing the waste management system. Low rates for waste collection set by municipalities were probably connected with the expected social resistance with respect to paying the so-called "waste tax" The opinion research sample consisted of 300 residents of three rural municipalities. Among the surveyed, women were the majority (55 %). 45 % of respondents are people with tertiary education, while 33 % have secondary education ( Table 2 ). The majority of respondents are people under 50 years of age who, after graduating, returned and settled in rural municipalities. The majority of people surveyed live in single-family homes. The majority of people surveyed (66 %) declare that they sort municipal waste generated at their households and state that the main reason for undertaking this method of solid waste collection is the desire to care for the natural environment and the fact that the fees are lower when participating in selective collection ( Figure 5 ). However, the respondents who declared that they collect only mixed waste at their households state that the reason for their decision is that The interviewees were then asked to state their opinion about the frequency of waste collection and the type and number of receptacles provided by the waste collection company ( Figure 6 ). Over a half of the interviewees believe that these two components of the system operate correctly.
Nonetheless, approximately one third of the interviewees state that the waste collection frequency is insufficient, and the type and number of receptacles are inappropriate.
Source: author's research Fig. 6 . Interviewees' opinion on waste collection frequency and number and type of waste receptacles 45 % of interviewees believe that waste collection fees are appropriate. 29 % of respondents state that the rate should be lower (Figure 7 ). Some interviewees emphasize that the difference between fees for different types of collection (sorted/unsorted) should be higher, which could encourage people to participate in selective collection. However, implementing a larger difference could result in the aforementioned phenomenon of declaring selective collection (for money-saving reasons) and not observing it at households.
The interviewees were also asked to indicate how their waste collection expenses have changed since the introduction of waste management system changes. 52 % of respondents state that the costs have increased; 19 % say that they remain on the same level; 6 % state that they The interviewees were also asked about their opinion on environmental education conducted by the municipality office. Study results in this aspect can be seen as unsettling, because only 44 % of respondents state that the municipality office has been conducting environmental education and, therefore, performed its statutory duty. Over 50 % of interviewees state that there were no environmental education campaigns (22 % of choices), or that they didn't know about such initiatives (34 % of choices). It should be stated that proper approach to waste largely depends on appropriate education in this respect.
Conclusions, proposals, recommendations
The analyses conducted in this article can be used to draw the following conclusions.
1) Correct organization of municipal waste management is a very complex task. Poland had to adjust to EU directives and accession-related obligations with respect to waste management, which included, in particular: reduction of biodegradable waste storage, increased recycling rates, adjusting municipal waste landfill sites to EU standards. Waste management policy in Poland has been a subject of dynamic changes since 2012. Municipalities were given the basic duties with respect to waste management. All municipality residents should fall under a statutory, organized municipal waste collection system.
2) Even though rural areas in Poland generate approximately three times less municipal waste, the majority of collected waste is deposited in landfill sites. Rural areas have over 2.5 times more controlled and uncontrolled landfill sites than in cities.
3) Main problems of rural areas include: aversion of residents to waste sorting, lack of discipline for observing selective waste collection and pollution of selectively collected waste, helplessness of municipalities in battling illegal waste landfill sites, burning waste in households, high transport costs (e.g. due to a colonial nature of development), lack of money for waste management infrastructure, ineffectiveness of conducted educational campaigns.
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Jelgava, LLU ESAF, 9 11 May 2018, pp. 4) Despite the fact that residents of rural municipalities mainly declare satisfaction with the waste management system in place, we can assume that the new Act on Waste did not bring the expected results with respect to both the reduction of illegally stored waste management and the creation of modern waste processing facilities, mainly incinerators. The primary task standing in front of rural municipalities is therefore a correct organization of selective collection and processing of the organic fraction of municipal waste, as well as educational campaigns, which will increase the environmental consciousness of the residents and encourage them to participate in correct waste management.
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